Spectral karyotyping of sarcomas and fibroblasts derived from Ink4a/Arf-deficient mice reveals chromosomal instability in vitro.
The Ink4a/Arf locus is functionally linked to the Rb and p53 pathways through the action of its two gene products. Mouse models null for this locus show rapid onset of cancer with a preponderance of lymphomas and sarcomas. We report on a study of cell lines derived from sarcomas arising in Ink4a/Arf null mice. The cytogenetics of these lines was monitored over the course of serial passage. Results indicate that early passage cells are relatively normal. However, after multiple passages chromosomal instability becomes apparent as evidenced by increasing tetraploidy and aneuploidy, and the concomitant loss of clonality. To further evaluate the effect of Ink4a/Arf-deficiency on chromosomal stability in vitro, we isolated Ink4a/Arf deficient primary murine embryonic fibroblasts (MEFs), serially passaged them, and analyzed their chromosomal stability by spectral karyotyping (a 24-color chromosome paint-FISH technique). We found that chromosomal instability in Ink4a/Arf deficient MEFs developed with the same timing as seen in cell lines derived from Ink4a/Arf deficient sarcomas. Thus, chromosomal instability seen in Ink4a/Arf deficient tumors in vitro may be unrelated to the original phenotype of the tumor in vivo. Therefore, interpretation of cytogenetic data from cell lines derived from Ink4a/Arf deficient tumors should be done on early passage cells.